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PCT No. PCT/JP94/00537 Sec. 371 Date Nov. 
30, 1994 Sec. 102(e) Date Nov. 30, 1994 PCT 
Filed Mar. 31, 1994.A plasma CVD process 
comprises conducting film formation in a reaction 
chamber capable of being substantially 
vacuumed In which a plurality of cylindrical 
substrates are spacedly arranged on a concentric 
circle in said reaction chamber such that a 
desired discharge space is formed at the central 
position of the inside of said reaction chamber 
and a cathode electrode is disposed at the 
central position of said discharge space, by 
introducing a film-forming gas into said discharge 
space and applying a high frequency power from 
a high frequency power source to said cathode 
electrode to produce plasma between said 
plurality of cylindrical substrates and said 
cathode electrode, whereby forming a deposited 
film on the surface of each of said plurality of 
cylindrical substrates, characterized in that an 
earth shield comprising a non-magnetic material 
and a soft magnetic material or an insulating 
material being stacked is disposed at each of the 
opposite end portions of said cathode electrode, 
and a very-high-frequency energy of a frequency 
range of 60 MHz or more from said high 
frequency power source is applied to said 
cathode electrode to produce plasma in said 
reaction chamber whereby forming a deposited 
film on the surface of each of said plurality of 
cylindrical substrates. And a VHP plasma CVD 
apparatus suitable for practicing the plasma CVD 
process. 
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1 

3 0 MH z £t± 3 0 0 MH z skTommm^ij^miirr 

Z j> tiJ'J-i^m&<D'i >ii-^>7.Z cflU Zc I / 
I Zp I ^5. *fc«*V--Hffiffi*Stt3Hty7-;^$/ 
-)V \i<D-f>\£-if>7. Z s h tRtSlEitaaSfti-ecDS 
ft^SftJtL.TtiS^^Jl'y-W'f >tr-^^>XZ a t*V 
- h*SS©-f >tf-^<>;;^ ZcTlZal/lZshI 
^iJ.:3|Zcl/lZsh|gi ov>-rn*>-;&$Sl 

3 0 MH z ei± 3 0 0 MH z fiATWiSSWiS^A^ RJJnT 
Ho;^y-HSffi©^l>;fe< t'b-*iBi©Tf)* (Li) 

t. jtt(^-rStti8lS««JK>^j£ (L2) tCDlt (LI/ 
L2) *tO. 5~1. lCDieH-C*«J:t*!^mtf'S 

::^7Xv«iaSB. 

3 0MHza±3 0 0MHz«TOift«&«:**W3ljn-r 
«*y- H«ffit*tiflj^««ffit©Mfc:/9X-7S56fe 

Sii-, «ffi±icffieufcS[iaas«:s:f9X^iaa-r* 
e$ nj.^ xv«±srafc»-r « T-xesi* y 

;>5'-t*y-H«fficDW©!®8ld2 0Jt (dl/d 

2) *tm±TSb^c:i*4#Sifr«y7XTfflas 

So 

3 0 MH z E;± 3 0 0 MH z £tTO?ai^Stli**BIiD-r 

^ij y- Hmffit*f(S)-r-5©ffit(DMiry7X-7?&!«fe 
«ffi±{cEeufc««ias<ifc*:^7X^«ta-r« 



' 4$ra¥6-287 76 0 

2 

3 0MHz£<±3 0 OMHz£tT©igS^S«*SWllII-r 
* * y - H eSI i: *f iSjf 5 «a t © M T'^ X V Sf!^ 

s-fr. mmAL\zmsLn:mkmmi^&x^x^mmr^ 
:/9XTsaa«fiT»oT. *y-H«ffi©j^*tnfS[ 

t^tsn. KMS^e*o8ija$n5*y-Hffiffisfi$ 

3 0MHz£t±3 0 OMHz&rf0mmikmtli:ffim-t 
«*y- h'«g<!:^|Bir-5«ffit©WJC:/7X-7?£f|^ 

s*, «ffi±K:EBU3t««ias«:sy5X"7ffla-r« 

:/7Xvj!iasaT?»oT, iS^S[«*©B«insn^* 
y - H t mB:t} y - H t^sipj-r -seB tc^s^ 
nfctt«ias*^*ia:Br-5«ffis^r -5 x^x-riiimm 

3 0 MH z £i±3 0 0 MH z £ilT©S«iS€*&Bl}lin-f 

■s*y- H«st^i6i-r5Sffit©Wfc:/7XTS5!* 
s-a-, «ffi±ceBu«:«^as«:a:/5Xv«ia-rs 

:/9Xv«ia«BT?*oT> 7'-X'>-;WHi:WI27- 
X->-;U H <!::/7XT%*aMO»-r«fflW&«6Jliy»T 

3 0 MH z fil±3 0 0 MH z £tT©iS«»fl*&BJiD-r 

«*y- HSfigt^t^i^T-saffitwmiry^XTSsg* 

S-Br, «ffi±J;:eBL.fctt^aS«!:*:^7XTfflat--S 

y^xvffiafiBTSioT, ies^&«*oq)iD3n5;«; 
nfcttiaias#:^is:fi-r^«ais*r«:/5XTi!ias 

fi©*y-H«8i©il>;5:<4:'fc-;)^(Sj©Tj-j£ (LI) 
<!:. ^lAj-r^«®aS^*:OTj-& (L2) tOtfc (LI/ 

L2) ^0. 5~i. lottiatu fl9iB*y- 
H€ffi«jaic^B$n*7-xv'-;n-*i:LT, y^x 

tc, i«M»«*«AICffir-5fi3fc#m««SEBT-5 

n t s<$at -r-B :/7XT«ia«B. 

*t3 0MHzet±3 0 0MHz&rf<DMm&mi3&'^m 
r^ijv- \'mmtM(^r^mmt<Dm\zxyx^^% 
n&±\zsimvn:m!:mm^^-X7X-rsm-r 

*y- K^ffitMiBAy- H«ffit*HR]-r5ffieic»:B 
anfcSfflas^i^siaB-r^sffis^-r'ST'^xviaa 

SBO*y-K«ffiO^«:<i:t>-*l6j0^j5fe (LI) 
^flfijrsftfflaSji^O'tife (L2) iOifc (LI/ 



3 

L2) SO. 5-1. irolBHtU flO. tagE*V- 

d 20Jt (d 1/d 2) *im±Ta&§itSr!|$mi:-r 

Zpt*V-K®ffi(0-f>tf-^'>;^Zc*t| Zc 1/ 
I Zp I ^5, Sfctt. :^y-H«ffiS:3lOHtJ7-X 
HO'f >t!-y>XZ s h iK««ia!S«Jt-€-«) 
«#S:«^UTVi53}^;i/^'-0-f >tr-5'>x Z a 
y-Haffio-f >fcf-y>;^z c-C, iZal/iZs 
h|^lB.C)|Zcl/|Zsh|^l *S3fc-rJlt& 

A' 3 0 MH z £;± 3 0 0MHz WT©K^SES:^ 

t « * y - H «® t^i^ipjf -sma i om ic :/7Xt s5! 

* y- HUffirafflfc^gSnST-y^ H t bT, 
y 7X^5g5fe!5lffllCiii-r-6fi!Hc*!t»««isH£Sg-r-5 1 

ufc«sg-c:/7Xv«ia!-r5 t *i*a tf* :/9Xv 

*I3 0MHzK±3 0 OMHztATOjaSMS^^&Blill 
f-S* y- KUffit^lBlf 5llffi<i:©Micy"7X-7?£5E 
«ffi±fcBBebfc*«Bil!S«^S:/9XvJ!lli-r 

«7'7Xvjaa^ffiT*t)T. j6s^i![«*©wiDsns 

* y- HmffitiiiB* y- mmtM[^-r^^m\zwtm 
s nfctt«i3is^&igii-r ^ :g-r « y ^ x v^a 
«fi©*y-Fiig©il>;a:<i:>b-:)&i^i©^)* (ld 

jl*|pl1-*««ia!»«:OTj-}fe (L2) tOik (LI/ 
L2) so. 5~1. KDjgBtLTT^^XVjaa-r-S 

2: tsitist-rsy^xviaa;^^, 

dt3 0MHzg(±3 0 0MHz£;lT<9i^^iSfiAS^:llD 
r 5 y - H mffi t jt* i^jf ^mtfi t OM {c :/7 XV 

€ffijiicgBgLfcSEsaas*$:sy7Xv5aa-r 
^y^xviaage-ca&oT. «Efflas«:s;ttt-€-®s 

^*:€«^UTV>«i^;i/^'-J&l^T*t>T*y- Hjffg^fc 
^fiSni.oy7Xv3S4^WlcS-rST-Xffiat* 
y-H«ffit<D?gIBdli. t!l8BffijaaS{i:*?S:ttS9E 



(3) !t$gi¥6-287 76 0 

*JP^'''-t*y-H«aora©8BISId2©Jfc (dl/d 

2) si£)i±tbT:/9Xv5aar-Bj:t&»afrs 

:/7Xvjaa;^ttc 

3 0 MH z U± 3 0 0MHz &rf<01l6mWLMfl ^WJSH 

■rs*y-H«ffit^*[B]-r««ffitoM{c:/7XTSf8 
^s*. e8i±tcEsufc«i!ias^*:sX7Xvj[iai- 
«:/7Xvi!aa:j&ftT&-pT, jB5^&«*©8iini$n?. 

* y- Haffi^Bi±o-axtt^«:sff«*j£T«o fc« 
i8TX7Xvftia-r-&=:t€4^fr-&:/7Xv«ia* 

)6t3 0MHz^±3 0 0MHz£tT©ra5^Jft«*S^an 

f 2. * y - H mffi t ifi)-r -sms t oHic y 7 XV s» 
^s-B-, «ffi±(cEBbS:*«Bias#sy^xvisia-r 

SX9Xv^!ia;^feT*oT, ;i!)y-H«fii©Jg«*tpj 

fSj^tsn. KM»E«A©Rijipsn«*y-i««ffiss 

^*:SrSftTBJJn^j«[»{r^Uft:#7!7y-h-©^ >^'i':J' 

3 0 MH z fitJ: 3 0 0 MH z SKTOmM^miJ^^M 
■t^lJ y- H«Stjl*l«)T-5«ffitOMlcy7XvS» 

effi±fce«ufc««iaM#*:/7Xv«ia-r 

*y- h*«ffitW«B;*7y- H«ffit^tl6]-r-5fi:Blc^M 

$ n&Sffia«#:*is:B-r -ssffisw-r s y 7 xviiaa 

30 Vi*y-H«ffii5{Cjfc*|Sj-r-5«S4i-T»«i:©S5«6m{i5£t 

tj fc<RffiT:/7Xvj!ia-r-5 c tsi^atr « zt^x-^ 
m:^m 1 8 ] ME.njmuRt^f^spi'c, iAnmmfk 

*^ 3 0 MH z £t± 3 0 0 MH z filTOJlS^&SASBJln 

T y - H sffi t »i^-r -sma t ©Mc XV 

feS-B-, «ffi±KEBUR:«ittaS^sy7Xv«iaT 

«y9Xv«ia;^tt*e»oT. 7-x->-;i/Kt8ai27 

-X K t:/7Xvf8±?SM©»-r-5Sras^«& 

•eaofc<«fi8-c7^5Xviaa-rsc:tsii$at-r«>^5 

*t3 0MHz£AJ:3 0 0 MH z aT©ia5^S^«*SB)ln 

•r y - H tjtiRj-r-sma t ©M(c XVS58 
«ffi±KBBBUfc««ias#*:/7Xv«ia-r 
5:/7Xviaia;?}iT&oT, ss^issAoBJj&Dsns 

* y- h'«ffi ttggB* y- t^i6]-r-5(ftBic^R 
^nfcssaas^iiSias-rssffisw-r-sy^xv^aa 
se©*y-H««©^;tt< tt>-:3EFip]©^jS (li) 

Ml6l-rS««ia»«:©^S (L2) t©lfc (Ll/ 
5» L2) so. 5~1. l©«8iBtL, i>ffi*y- 



s 

fes^-B-. «ffi±cffi«Lfc«[jaasfl:&:/9Xvj!ai!r 

snits^!ias#:s^®-r5«ffi&^-r-5:/5Xvfiig 
«B©* y- H«ffioi^*< t 'b-:3&iSi®Tf i* (L 1 ) 
t, Mjsi-r?>^mmmi¥(D^m (l2) tott (li/ 

L2) so. 5~1. l©«5ffltU WI2*V- 

-jp H t :/'7Xvsi*^w©tt-r«^w&»»ijjTa 

■55^;i'y-si^< * y- Hjgfi5ic^Bsn5.o-/7XT 

d2©Ji: (dl/d2) ifllEk±'V$>^Cli^^mfr 
[0 0 0 1] 

tgjg^l^, ^«BSiS«¥SJfia}CJgjiSU#SX/1s/5'«B. 

3 0 0MHzKTOiiSM»S»jaCffifflWI6)a::/5Xv 
[0 0 0 2] 

¥3S«J^Tffiffl$nTV>s::/'7Xvffla 

lESK^Ttty^x-rcvDse-f^j^^feffli-i^efl: 

EJ. S/£:X/V;/^"J>i/SB^:)&j*&ffiVifc^SE» 

x-y^>if^B-^;^j*Sfflt»fc?»ifiiiiraxs$g^«* 
to 0 0 3] Hfc, ifi¥)lSK&CXiaatfi:^[nj±ic^*-r-5 

safest < Tii 0 «>«r ^sx^-bm snxti^. 
[0 0 0 41 <*icies^ig«A*fflVifc:r7Xv:/D-fex 



(4) ' «$B8¥6-287 76 0 
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[0 0 0 5J y7XTCVD^®:/5X-7yp-t 

13. 5 6 MH z dtfflViSnS, Ift^KJ^^fC- 
jKWlC* < «!t>nTV»-5:/7XV C V DSao-fiaiSH 
2 3fc^-r. 02 SlC^Sn-Sl/^XvCVDIIfitt. 
n«ttO«T^«aai6«:fflS«:±fc7*;l'7 rX'>U 3 

[000 61 Blffia:S«a§« 1 |^K«agi«<Sf 1 1 tr 

T^!iSJt«:fflS») 3*tEfi3nTVs«. IK/9Rt;iS 
!|$ttO^-tt$lR]±^r *V-Hfl«2CDn 
l§Stl!l*l«]OyfS««fi£l^»«:©R18I<4!i;&rB)®^S.k 0 1, 

s<$nTvis. m^ii, &eMiii&*n 3. 5 6mh 

zOT^tXvCVDI^T. flSJ5A5*t± 1 OXeSfiiT 

a? -biKii. 5fg*^6 2fges!jjsTab-5. czL-vmmj^'^ 

i^mm-v^-o fcfflo 1 / 2 ©ffii- ± ^m-frm vitmt 
5t«-r^. ae-3T, 02 3(c^Rsn-&:/^xvcvDS 

KS<*3 t*V-H««2®S$OK«St3nTV».5 

(fibH 2 3 fc*JV>Ttt-€-®re^*iEaHc^bTH;S: 

ta«i4fc«^^tn, rtSsoaoiSifc-^'siciD, -^-oi^ 

7-X->-Jl/H6*tEB*nTViS. SSMiSm? 

«. 9tt«a!*ftm 1 ott^xftii&^aT**. 

[0 0 0 7] 5>E:^gglrtS»SSf^#©9 tJ:-:)TBlf 
^ai 0tcj;-3T->7>;«;x, i^-^^^-^X, ^5'>;«f 

©H-fcf>i'^fx<£«AU »i 0 5U h-;^*»s«:h 
40 [0 0 0 81 ifii^%«ig7<}:D 1 3. 56MHz©i6SM 

jfea*s*y-H««i2fc«j&UT. *y-Hmffi2t 

mt^HtlZ^i). liSttt-i'4iC<t»3 2 0 010-3 5 
0 ice^lCtDflftS tlfi^^mi^ 3 ±(C a - S 1 lg|$« 

[0 0 0 9] ::©^K:^a-t?«^^S!i53t*©itti?&^ 

fifi a - S 1 Bl«#5;fc«6©«ffliiflttt«fa^«. i 
m*fc 0 6 u meSfflitaiSiS'Cff Ja:ton« J: 5 \ZWtM 

-r^t, -e-n£t±»ri«aa«€±tfstja3«£«:tUT© 
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^Sfc*fc^^< tt> 2 0-3 0 /tme!)RA?*«<S5®Tfc 

[0 0 101 t::<5T?, iS¥. ¥ff¥«Sfl!>:/9XTC 

VD||B^^<r^ 13. 5 6MHz£(±<D;SM^«i!S&ia 
l'i3t7'7XvCVD»©a'& (P 1 a sma Chem 
Istry and Plasma Process! 
ng. Vol 7, No 3. (1 987) p267- 
2 7 3) S5:«^Stft*«e*(Dl 3. 5 6MHz 

[0011] 

[f6i«**«StUJ:5fr5HUi3 *fg«W«6tt. ±ieu 

13. 5 6MHzO«t)0fc. <tDifi5Vi^SE&0!fiSS& 
[0 0 12] -erong*, ^iS»*±tffcj:tT?g*Mrs 
•e^S^tttHSr^fcjJt, 13. 5 6MHz<Dam^ 

[0 0 13] IP^, Sca^JS&S±tf«.2:tT?7'7XV 

i'¥«®^t«^©«'&± 2 0 %K±©|g/PA7. 
[0 0 14] J:©«>iBifl^A9«. «^^Sf^3t<*:©* 

ig:^?*^-^:^^^*^^!^^^. ifc«##iKas©«l 

^-fxy^'^i/', x/"ty^'^©fiS©:?'^Xv:/n«fexK 
*viTt>. i!je«S[iss±tffcii-&{cra)^©5asA5*« 

[0 0 15] :*:fe^©Sd9». IMdiii'ilsmkdifm 

jft&isciiau, «e*©:/9X-7:/D-fe;^T?fia^-r^«c!&» 

■3 fc5!iaj$S-eJtl!JW;*:ffill©«<*i:?£J^-fc Xvffi 

[0 0 16] 

3 0MHz e(± 30 0MHz £(T©i^^i$m 

:^ ^ aitn1-s * V - H «8r t *f loj-r t ©rate 
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XTffla-rs:/9Xvsaa$?BT?*oT. -/^x-^^y 

M-iTyT. Z p t* V- H«ai©'f >tf-3'>X Z c *t 
I Zc I / I Zp I ^5, *fctt*y-HfllffiS©?)H 

tr7-x>'-jwH©'f >fcr-^'>x z s h tKis^aas 
«:t-?-os#*«jtbTVJ^:l^;i'y-©-f >tr-^'>x 
Zat*y-Heffio-f>tr-y>XZcT| Za 1/ 

izshi^ijLoizci/izshi^i oir>-rn 

[0 0 17] *fgwo:/9XvjBia^stt, wls. 
10 -simfs-Kt^mprc. HL^mmLifl 3omhz£Ui3o 

iRl-rseffitoHfc:/5Xvs»^Sii-. «ffi±icES 
*oT. ifliM»«*©fi«insn-5*y-H«ffiMiatK 

[0 0 18] ^^^©y^xvffla^Btt. Jiff 

a? BltE/iSlS^Sl^-X?. fe«^itf[j&*S 3 0 MH z K± 3 0 

0 MH z etT©jssa«**^iiD-r-5*y- Hm«t« 

b fcsjaas(^ xv^aa-r-s :/5Xvjaiagfi-e 
«oT, iS^9ffl^m*©BJlni^sn-5*v-K«ffitiifB* 
y- Hmffit^i^jr^&Bfciftfisnfcftfflasi*:*!!!: 
fi-r-5®ffi&^-r.5y5X-7i!ia^«©*y-K«ffi© 

t*)-;^|pl©^^ (LI) MlfiJ-rs«5!iaS 
{^©^i£ (L2) t©Jt (L1/L2) dto. 5-1. 

1 ©ttBT?*«c:tS<*ai:f 

517 [0 0 19] Mfc, *^l«©:/7XTffiaKett, Mffi 
nr«E;^tS>£;SSrtT, 4!i[®^«^jB:*t3 0MHzK±3 0 
0 MH z £tT©ii5«ife«*swtnT-&*y- H«ffit^J 
I^-rs«lflit©Mfc:/9X-7*5l!^$-B:. fi|ffi±fcEfi 

t fcSMa»«:£ y XTjaa-r -5 y 7 xvjaggB? 
*oT, s^!laafl:i:fe«■€•©s^|!:^«^LTVi^>If^;^ 
y-e^^T* o y- H ia^tcs^fis nao :/7XT 

»feSWt»1-«T-xeffii:Ay- HmffitOlgitd 

it> s3iE««ias^f*fc«saiE*ji'y-t*y-HS 

ffi©M©KKd2©]t (dl/d2) *tietJ;T?jbsc: 

[0 0 2 0] mx, *«M©:/5X^j8ia«Btt. M 

ffipItli^KlS^SrtT, KSMaft*^ 3 0 MH z li^± 3 
0 0MHzj!2tT©iS^S[«*&Wlinr'5*y-Heffit 
^tl^-r-5«ffit®l«lc:/9Xv«58^$-B-. «ffi±{cE 

BU«:««ias«^*:/7XT/!iiaf-5:/7XTffia«fi 
[0 0 2 1] t^it. *«M©y7X-rffla«Btt, 

Wtg^Sj&:$§g|^X, ftQ^%Sb»f 3 0 MH z £(± 3 0 

«7 0MHz£tTosra««*&BJjnrs*y-H«at^t 



9 

* ©EPtn $ * y - Heffisfia;5iS)icffi»^^S3 u. 

[0 0 2 2] *S!WCD:/5Xv«iaSStt, M£E 

nT|g;^Sl£:$S§I^T. ttti^Si[»At 3 0 MH z &± 3 0 

0 MH z PA-f<D^miRmti'S:^ia'r?>iJV- HSStM 

L Tc^mm&t^^ -f'y xy-smr § 7 x-rmm&mr 

y- }^mmtM\^-r^&m\zmm-^nrz'^mmm^'&m 
B-rsmffi?£fl-rs:7'7Xvias«go*y- Hma© 

[0 0 2 3] ^%m(D-f'7X-7mm^@iit. ME£jimfsi 

SlSSSSrtT, iS:e^^ft*i 3 0 MH z JW± 3 0 0 MH 

Mas**: * XTjaa-r s :/ 9 X vjafflgar 35 o 
T. T-xv-;wHtMia7-x->-;i'Ht:/7Xv5s 

[0 0 2 4] *f6?«o:/7Xv«yasiBB. ^^ma 

SfS^SSrtT. ftfi^igft*^ 3 0 MH z £A± 3 0 0 MH 

zetTcDi9s^ift«:^)S^la-r^:*y- Hmffii:?*rnjf-5 

effitcMfcy^x^srss^^E-e-. «ai±icSBSufc« 
«ias<*:s 9 XT fflar s x-r«ias«T * o 

««ffi*^-r-5:?'9Xv5!iaSBo* y- 

< tfe-*i^oTfft (Li) t, ^^iwsftjaasft:® 

<L2) twit (L1/L2) &0. 5~1. 1(0 

•BBtU, l.-r>, t8l3;^>y-H«SiS2I{cae^En'57 
H t UT, :/7X"T58^^mfcBSf SMfctI: 

[0 0 2 5] :$i^m<o-:fyxymmmm\i. m&^t&^ 

R^^SgftT, &mf^m».ifi 30MHzfiU:300MH 

z £;TeDS^iS[«l:tr&BJjDr-5*y- Heffit^isj-r-s 
^fiStwMicy^Xvs^^S-e-. «8i±»rEStfc«^ 
iaiasft:* XTjaaf -5 x-r^asgT* o 
T, iS^ism*o^iin$n-5*y-H«ffitg3E*y- 

SSg*=t-r* :/7X-TjSiailBco* y- h'«8i(D^;S: 

< th-^\fl}<D^m (LI) jitipj-r-stsfflas**:® 

^fe (L2) tOjfc (L1/L2) so. 5~1. ICD 

«sffltu i.-:?, Siig3*y-H«ffiig5ajcia:ssns7 



(6) 1#Hip6-28 7 760 

€ifcKfisnjLt3:/5XT^4^racaf -sT-xma 
t*y-Htoi!g«td 1 Wi3mas(*:tt3g24^;i' 

y-t*y-HM©ffiild2©tt (dl/d2) *ti£t 

[0 0 2 6] ^fc. *%?g©y5X-7$aa;^Fte«. 

"II6a:S^Sl*iT. &eSS»*i3 0MHzJJ4±3 0 
-M lSl-r«Sffi4:©Mfc:/7Xv^&f6±S-&, «ffi±CffiB 

vftmss!mm(^'S:fyx-rmmt^-x^x-rmm:^mr 

*y-H««&5tt)Htt7-;!^->-;i<'H©-f >tf- 

3j^;i^y-o^ >lf -^^-x Z a i*y— HSffioa-f >tf 
-i'^;^ ZcT, |Za|/|Zsh|gljar)|Zc 
I / I Z s h I g 1 S«fc-rJ:i:S4*ai-r«. 

[0 0 2 7] :^^mo-fyx-^mm::^m\t. m&^mu 

20 SJi&^SrtT. JJ[««jgE&*t 3 0 MH z £<l± 3 0 0 MH 
z £tT©JS«»S*€R«inT-5*y- HtBff 

«ffit©wtc:/^xvs^^$-&, m«±cBaBb«:« 
fflaa<*c* xv^ar s xv«ia*r}*r 2b 
T, iis«iSEa*©BiJo$n-5*y— H«ffi^iat^B3 
n«7-:^->— jwHtL-T, zf^x-^^^'&mzmt^ 
M\z^w&.ian^um.-r^tii%\z. unwLfs.i3mx\z 
ffi-r5fl[itc#jKft«ipj*EBu«:tti8T:/7Xvsaa-r 

[0 0 2 8] *«W©:/7XT«ia*»f4, «£E^ffi;4 
a? 3 0 MH z £A± 3 0 0 MH 

z £AT«iii«iS«^J swjdt 5* y- H«g tMi«ii-r -5 
affit©MJc:/9X-7«!«^3li-, «e±lrffiBb«:« 

fflas**:&:/9XTj8ia-r?>:7'7Xvftia*j*T3&':> 

T> !i5«»cii*©Biinian-5>;t;y-Keffitt9fa*y- 
Hftffit^^iBj-r^ttSfcKBanfcMiaas^s^fif 
*mffi*wr«:/7Xv®asfi®*y- nsffio^Oi^ 

<4:"t>-:*lftOTf» (Ll) )l»lp]-r««ftiaS**:© 
■ta (L2) i:©Jt (L1/L2) *0. 5~1. 1© 

40 [0 0 2 9] :^^m<D-:f^x-^^m:^mt, m&-^mfs. 

-tsmmsLWifi 3 o mh z &,±. 3 0 0 mh 

affit©Mfc:/7XT*^*ai*-, «ffi±lcEBbfcS 

fflas^f:* xviaa-r ^ xv^aas^BT* t3 

T. tt«ia»«:*fctt-¥-©S*t:*«J#UT»r^«3j?;i/i^- 
£ti1-*C2&oT*y- Kiff^tcl9:Bans.:3y5XT^^ 
^WfcS|-r«7-X«ffit*y-KmSit©lgWfd 1 

t. mwsL9mmv^^it\timit^}Vir- tti y- H«ffi 

©ra©l6l8d2©Jt (dl/d2) SietitUTT'^ 



u 

[0 0 3 0] *5SWo:/9Xv«ia;&feM:, im»Jt&fi 

tkimf&^itfl 30MHz£U:300MH 

[0 0 3 1] ^fim<o:fyx^mm^mt. ms.-^m^ 
R^^isi^-v, mnmmkifl 3 o mh z £t± 3 o o mh 

E^IS^Sl^T. &«^iSSfe*t3 0MHz£t±3 0 OMH 

^mm^^t^fyx-79&m.mm(Di]V'- )^mm<Dmm 

[0 0 3 3] *:^eg®X9XvM3g;&)*tt, Mffililffi-^ 
K^^ISfH-C, iS[««SgS6:*t3 0MHz£t±3 0 OMH 

««t®rat:/7XT?£iR!Sfe$-&, fllffi±KEBUfc«t 

jt!ias#:^ x-Tsaaf ^ y 9 Xvi!ia:j&j£T3^o 
T. 7-x->-;PHtwia7-xi>-;i.Ht7'7Xv5! 
^^moimr^^m^mim-vm-oTciiim-v^yX^m 

[0 0 3 4] y^^m<D-fyX'7mm:»mt. ms^mu 
fiffit©MK:/9Xv^«*$-e:, «a±fcKeLfc« 

•s:/7Xvj!iaSB©*y- H«fi©^/i 

< i fc-:«Fi6i©^fe (Li) t, ^ItJ•r•5fesaas^*:© 

^fe (L2) tOifc (L1/L2) SO. 5~1. 1© 
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[0 0 3 5] *^?goX7XvMa;^te». MiEWm 
SlS^SrtT. 3 0 MH z et± 3 0 0 MH 

z 6lT©iai^i6e*ife^Jraf -S;*; V- H«ffit*Ji$i-r-5 

«flit©Wfc:^9XT&«fes-a-, 

^!ia»(* S::/7XvMa-r-5:/^X-r5!iaSBTfeo 

<tt)-*r«]©^fe (LI) t, Mrsjf s«iaa»#:© 

^ffi (L2) t©lt (L1/L2) so. 5~1. 1© 

©«-r5?srasi»itiigjT«vi. HK, taiaismas^^* 

fc«^©S«:S«»bTVi^ji^;i'y-SI»< *y- Hifi 
efK^BSnB.o:^7Xv3SSfe^WCST57-XSg 

i:*y-Ht©Kiid 1 1, msmmm{^tigifs,if:^)v 

y-<!:*y-HW©ffi«{d2©ifc (dl/d2) dUfit 
[0036] 

[0 0 3 7] ^^W^Stt. fie3t6©gBXlX;EF&tc:fett 

X'^<r>yfn-^t.(a^mz'o\,\xmmsMfm!^m'&i 

"by^Xv©i^-ifc2ir;-5-nics-:?< r/^xv^sa©^ 
-it^mm-^^WL\z'D\,^x^M.^mit. £at, 022 

50 [0 03 8] iSi^jfeftag 1 5 1 i 0 mij-^ntzMMM 
■)]^tsv-Ym.m\ 5 2±tcBJin, -ejRsit. g*y- 
HQStMiRi-r^tejaas^^:! 5 3 t<Dtsi<D-mm&n'^ 

lcJ:t):/7X-ri 5 4?£±i65S*'5i::tlcJ;t), iKiBE% 
5aaS«^±»cX5XvJ!iasff5. 2:©B5, ±IB©&«! 

^^t&.y<Dm\zn^^, 

(7) *y-H«fii ; *y-H©<>if-i'>:;^zc 

40 Zc=Rc + JtoLc 

(-f) :/7Xt ; y^Xv©-^ >tf-^^>7>ti, X5X 
■7©*Bfifii«S^>Rp. :/7Xvt*y-H«ffi&t^SS!i 
aS^*^t©iKI!L<0'(' :t>'>~;^©§S^^>C p tfs 

t, 

Z p = Rp+ 1/ j toCp 

(c^) tsiaas**: : 7y-Hmffit;iss5aas«^©'f 

50 Xj^^J-Lat-r-Si, 



(8) 



-287760 
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Za=Ra+ J a)La 

[0 0 3 9] tH^T. K«&^[Hl»«ICj,T, ±M 

(1) ^^m^iR<r>±mn.^\zm'^m'^nMmzmt-f 

(2) *y-KmffitftUTVi5:/7Xv®'f >bf-5' 
>x z p ««[Sc*i±*j^ ct>nT-t ©^S'f > t;- 

y>X^4i^l/j caCptC±0-r|N3<;a:oT<.5&*ig5 

[0 0 4 0] j:©«s«. &m^«sc*±frf5<!i. a? 

(3) ^no:f^X'^^mmm\z^\/^T\t. 02 2»c^ 

m. 1 



i4 



<6re*»©-f >e-5'>X (Zash) SWUTV^S, ;i 

* y- Hc-f > tr-^^>x J; 0 *>*y- H t7-x5/- 

-'l' H ©eSIK^waSi)- i:©'r>i;-y>X*t<£<;5:^;t 
-XCiSnTUSoitO. T-Xi'-^I^H^OOiSi^jSi 

§fc*, ffl*fWt*y-H±©»«*^^<;f5:07-X-> 
Hf*iS©:?^7Xv«!,ajgS*t±*t(5^SA 

CO 0 4 1] ei±©W)BS02 3©y^XvCVDi^g 

CO 04 2] 
CSl] 



If s 


Al 


Cu 


Fe 


SUS804 




M$i:€(100HHz)Q 


3.24E-02 


2.68E-02 


6. 50E+00 


1.69E-01 


6.67E+O0 




2.29E-04 


1. 83E-02 


4. 60Ef 00 


1. 19E-01 


4.72EfO0 


mmmi ioMHz)i2 


1. 03E-02 


8. 17B-03 


2. OSEtOO 


5.33E-02 


2. UE+OO 



CO 0 4 3] t.rzm 1 3 (c#att>a*ftiffiT, ess 

CO 0 4 4] Ud»ba*iSftlStt*J^&ffll,ifci©^S& 
filr[^5>Rc*t;*c^<;ftD'f>tf-^'>XZctt rzc 
= Rc + J«Lcj <tO;»»SStt-5C:t)&m. 

(-f) I z c I = 1 4 4Q (1 0 OMHz) t;i^:*y 
- H«ffi±T«lffitW4«*-e©:/D-:/ji{cJ:S7'7Xv 

CO 0 4 51 g|l 7K^5n-5J:5C*y-K«ffi, ^# 

|fiimffira©:/7X-7^gttie5^St«Afi5<M©:/7X-7^ 



jis^i^e£E©*y- H±©ei8©M^»cj;siSc«A9s 

*y-H«ffitsis««i^e7-xt©Ei{di 

t*y-Keffit^fiRjaffit©iS8id2©jt (di/d 

2) 4 0. 5i:Lfc-r^t)-&^lpjeffiJ;DK;&^gf8gS* 
jfi:^»t&»'&T©*y-K, jt*iRi«ffiM©::^7XTSfi 
^J-*OjlI«<e**Bi 1 9 \z^t. 
CO 0 4 6} cr-eB«-et>*y-H-K;s$Srtet 

©MT?:/7XT55Jl63tS*«3fi < ««*J5Sl< jg 

t), :/7XTffiSlt>c©M«jift©;K»«SJtJ:D^^it 

©A7**as3nTii«. 

CO 0 4 71 £t±©:/7Xvffiffi©A7ttBI2 0OBIJ9 
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[0 0 4 8] iktSliUT|^i;H2 3©:/5X-7CVDS 

HfCTt3£*filffl$nTl^?> 1 3. 5 6MHz-Cfi!l^i!S* 

[0 0 4 9] HIS c#att«Hflffiic:teitS'f y^i; 

a/2©fe#tt;£^To m«. «aSl«0. 5m. « 
ffi¥ga/2&0. 04mt'r«t, lOOMHzTl 
Zc|«*Srl44. SOT^ftofc^V-H-f ^b!-^'^ 
XttlS. 5 6MHzT« I Zc I «*«J1 9. 6Qt;tt 

[0 0 5 0] sfc. *v-H«ffi±T?«ffim«f*-e©:/' 

[0 0 5 1] la 1 8 fc^U/tJ: 5 V- H«flS. jtJlfll 
Z c ©iitDlr^f55?i5«&mjEE©*y- H±©e«©jg{« 

tti3. 5 6MHz-ctt^a<t^<k•B6)n;inc:t^£*L 

[0 0 5 2] tiet3T> iS^tfe*MS-r-5;it€r^/ft< b 
ikS3l(iE«a:fc7-X'>-;i'H&«J«-r5ttSli:bT, 

[0 0 5 3] 02 lfc^&n-5J;5t*V-H« 

[0 0 5 4] e;±^bfcJ;5tCl 3. 5 6MHz2fctX-€- 

©£^©ttsi3iij[£cT»rasic»/%&r. tte^srsc^ 

J; D B < f * j: tT cms ©ra®j5i*^ < «5fe-r-5 "b© 

[0 0 5 5] c:ns©rasttif©«&ia:ckD;^«&sit 

®^i:;teSd>SW-iBI-r-5fcJi). H2 3©:/7X'=?cVD 
gB*fflV>13. 5 6MHz~3 0 0MHzT]tt«SfT 
01 6K&/r©y7XvSSA7?£j9l3£bfcirg*& 

^r. Ji^-c:/vXvi6aEA7ttt:/7Xvffiflr©fi^ 

ffld:S/h{i©ll*:/7X^ffia©¥i^fiUCT8!l^fc«it 

[0 0 5 6] 01 6tc^3n-5J;5fc, :3^7Xv?BKA 
9tt3 OMHzifi»T?± 1 0 5KK±t»:0ft«SS»fc 
V- H«SB©'f >t:--y>XlcJ:SB!SjS[«ffi© 
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0 0 MH z t:m^iizmm&<D&^\siK(Dmmmmtz 
[0 0 5 7] ^mmm^\zx^-r^^:t><Dx^)v^- 

©4i&iH-a)bfct;i5> 13. 5 6MHzTI±*«J3 O e 
VTftofc«t, 3 0MHzT?tt«)l 5 eV, lOOMH 

z tt±-C»J»5j 1 0 e VrSb-oli. 
[0 0 5 8] i^!&mmi^^<DAm-(:f>x:^)V^-im 

w ■r«2:fefli!i«tt©i^±s^f5iit**-e^«;S*e 

3 0 MH z JK±©:/a-feX»C*V»TJl©«Mli 
[00 59] ■€-J:t?3 0MHz~3 0 OMHzTOJin 

6* V- H-r >fcr-^'>xic J:«!i5m«*a^l^fc J; 

(1) *V-H«ffi©'f >fc!-y>X©;^#$ I Zc 
I . :/5Xv-f >b!-^'>x©:*:#S I zp | , 
HKWlSj-rsSffiW'f >tf-3'>X©:*c#$ I Za I . 

20 *v-Hifi«fc@iesn-5r-x->-;i'H©'f ^tr-*' 

>X:«:*$ I Z s h I , fcM«*t*stJBt)n-6iit. 

(2) *y-H, ^*|piSffi|«|©:/9XTfg«Ne IRt^ 
:^V-H«ffi. ^t«i««ew©T-;^«ffi (7-x->- 
JI'H. E*$SS^) M©y7X-7ggafN e 2 fcM«S*t 

(3) *y-h*tiffi. :/7Xv. jk*[6]mffih-^';PT© 

[0 0 6 0] -tCiT?, 02 3k:*$nS«^©il«fcT 

5[? I z c I / 1 z p I C)i*-rsttffirao:7^5X-T?BaA7 
sn-iiibfc. y^xv-f >b;-^^>x I Zp I \tmm^ 

tt*©©^lslK©T y g^^i^jgftj; jrwTs. 
[0 0 6 1] -ewife^l Zc I/I Zp I g5ft-B*fl= 

•T?7'^Xv«BSA97!)«± 1 0%e^Tlc;fS:D*fcBiJltA5 
t>± 1 0%£tTlc;a:0KJ|tiJ'^©^-'l4*^iifST€r<&j: 

[006 2] *:tlZal/|Zsh|Rt;iZc|/ 

1 z s h I \zM-r^-f^x-7^Bii,y^mmvfttii^ 

|Za|/|Zsh|^ia.:3|Zc|/|Zsh|^ 
40 l;a:4*ft=T:/7X'rffiSA7*^± 1 0Sg£iTt;a:»3. 
*fc8tWA7>b± 1 OXKTk:;a:Olie»^^^lr©i%-tt*« 

[0 0 6 3] ^tz. 02 3fc^SnsS®fcTNe IS 
Ne 2ft**#ibT*V-H«ffi, **ffi«ffi«^©7 
-X->-;P Hm©SM*x7D >ICTa«)3S«!lWfcft«l 
SKjfcb^^X-^S^tb;^:^^* 5 1 bT^geSff t^SSi 
;^A7*ilI«b;ttJ:5±i 0 %KT©Bi;9^^^®i^- 

[0 0 6 4] K«lr*V--H«St-€-©jt*ffi)ffia®mffi 
S» ffi^REd 1 t*y-H«ffit5ttI»l«8B£t^©y7Xv$ 
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m^m-^7-7.mMt0)m&d 2Td l<d 2 i LT 

(0 0 6 51 Sfc. t>'j-\^mm^>if-y>x. 

^&tt±l 0%KT»c;iO. $^(^^^^^±1 0 9gmT 
[0 0 6 6] £t±. J^-;S:::^5Xv*^5#ai:tT 
T I Z s h I SWffll-rSJlt (I Z s h I S:*:$<-r 

. (b) iJV-\ifit&&tititiiim&(omm^m9 

c I */h$<b. J.:3Ne l>Ne2Sjijs3D . (c) 

r)-:f7X-^m&^^m\^±) . id) *y-H«ffiSiii 
I zp I sffijffli-r^cit (I zp I **^<-r 

5) . (e) ^y-HmffiO-f >^';5'^'>X^i)-Lc£ 

^mt^mm^^c c »cTii-saL*y- Heg-f >t!- 

^'^X©**^ I Zc I S^ffllfSJlt (I Zc I /J>S 

<-r«) V (f) :fjv-]^mmtM^-r^nm<Dmmm 

(*y-H«ffi-l'>tf-y>x©:^^S I Zc K 
Xv-f >bf-^^>X©:#c€r$ I Z p I RZfMl^^m-(> 
lf-^'>X©;*:tS I Z a I S#ffl55)-T^K uy^X 

-^mm^iBf^i.) . (g) ^y-KttffiifififWT-xv- 

(N e 1 >N e 2 fc J: D :/9XvS«i^*^i^±) , ifl 

[0 0 6 7] *^w©*y-H«flggtS^ 
lS«ci:©SS©fl:£S3e-r^#tlFt bT#5i¥4 - 2 1 

2 16 7*tBB^snTVi«. iKii3#waiaiiS*icfg&-r 

tmt-)vy-&'&'^t>^n:±&t:fj y- Hsat?**** 
rpj«ffi^fi©fi;^©M{i5Sri®sLK^*i6)^ffitKa[j«Bt 

S(*:©iagBT©5f;i^-&«*l»jl:-r-5;&fe-e*«. 
[0 0 6 8] L«'U^;0tsAirgE4$fF», mii^<0^^^ 
iti:UT©EE*fiT£-r5i:l 3. 5 6MHzT?ttJ«Bl 

jist>«T-rst<riofciigjst>«4-rs#a:bT, 
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e&sjfest)©"?*-?*. 

[0 0 6 9] ±BSim\t-mthx~mmu':fyX'^m 
**, <a©:/9XTj!i3S:/o-feXT?*sx/i5/4'U>^'. 

X«y^>^^t>^)^©K@;iS<&:firUT:feO. ■5-©B5S^ 

©«ft:^Stty7Xvc VD«s©«^tS*ttfci^i; 
JO [0 0 7 0] t^oT, *«ratt:/9XvcvDiiB©* 

[0 0 7 1] ^fc±K5UfcSS&t;;^^«^^S*$!lT 
©T?tt;ten. 

[0 0 7 2] ft*5, *^?q©*y-H«ffi©-f ^bf-^' 

a? ^xw^cirstti 5 0 QmTtr-5c:tttiS:m©J%— e 
©±T?asuiri, 

[0 0 7 3] etT» M:i^mfSim&mtitmi^mvfr^ 

[0 0 7 4] a:*5. *f6W4«TfcgJiWSn5S^J60i|fc 

i83e^fn«t)©'T?tt;4<» 2f£fiw©*e©ttHrtTaj[ 
[00 7 5] mt&M 1 RtxtfctSiCT 1) Bi 1 c^sn* 

5» *%M©y^XvCVDSH*fflV^T> &aMS[&5 0 
MHzRtXl 0 OMH2 tUT. -fm<D^m^W (1) 
Ta-S lllgStt]«K»«t3±CJgfi!cb75:. ;5:*5, 01 

fc^viT, m2 3iz»tni>n^tmcn^\m2 31: 
gtt?9bfcao-c»^©r-?-©iK5g(rovvT««ES-r5. 

[0 0 7 6] S-r. 5 OMHzTO^y-Hftffi-Otf 

-y z c (om^^m 1 4 tcS'cJiiT. am^^ 
T©:/9X"T'f ^K-i^^x z p fc«b*y- H«ffis 

l^^^T, I Zc l/l Zp I =5. iZcl/ 
I Zp I =l^-5*f|=tbKJ*A7^S!l^Lfc, 
40 [0 0 7 7] *fc|^«©^*# (1) 1?014fc«t? 
V»T*y~ H«ffiS 1 SSg^t I Z c I / I Z p I = 1 
0, I Zc I/I Zp I =20Ja:«*fl=TBiiPA^©Jt 

[0 0 7 8] ^C^f^mm!^M.7it. ^a^ftj&tSOMHz 
O^, I Zc I / I Zp I =5T*5j±1 0«, IZc/ 

zd \ = it;m±5%tyi-3fto it^mmtLx, iz 

c|/|Zp|=10,. I Zc I/I Zp I =2tL 
*'«r»±2 0X. <!«I±3 0SSi:ittoit. 

50 [0 0 7 9] fib, •€-n-fn©iatti}>*©*©i»»*«:*: 
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€r < mmf^^m-vu^mz a - s i korsssi^ u& 

CO 0 8 01 OOMHztL-fcVidt 

10 0 8 1} «±®^«*i&fcA»5.J;5fC, *y-Hffi 
c I / I Z p I ^5;a:«*frTS«««*fT5ctK:J; JO 

fiicei^# (1) 

• • • • S 1 H4 

•4^^ 'J 7-^7.' • 'Ha 

• iJXfSM •••SIH4 350sccm 
Hi SSOsccm 

• • • 0. 2 5 t o r r 
•S«:jaS • • • 3 1 0*C 20 
•mm^l3 • • • 0. 5W/cm» 

[0 0 8 2] mmm 2 &i)^jti!iE«»j 2)02 fc^sn* 

y^^XvCVD^HSfflV^T. ttm^jSScS OMHzR 
0 OMHz tUT, TiE©J^^ft= (2) Ta-S 
i lg|$lil^/$i»S#±iC^^U;'b. H2(C:&V)T. H2 3 
©?f^i:Ri;^^T^Sn-5%>®»02 STSSWl/fct) 

[0 0 8 3] ;tt*5, 02IC:feViT. 1 5tt*y-H«ffi 

I^i^^t6n5t;tf;^«tf^p, 2 iH:r^2 2T^an-5'6>© 

[0 0 8 4] ifc, 02fC*5ViT. ia^l&^A<BlfCffib 
IC^L.fcMfcHLfc->-;i/H««2 ltUTtt«SfflVi 
[0 0 8 5] :^%m<D4kf\rt<Dim^mii. 5 OMHz 



*#Bi¥6-28 7 7 60 

a? 

Tl Za I/I Zsh 1 =10. IZal/lZshI 
= 2, I Za j/j Zsh I =1, IZal/IZsh 

1=0. 5, ;ft**#B:t; |Zc|/|Zsh|=l 
0. I Zc I/I Zsh I =2, iZcl/jZshl 

= 1. I zc I/I zsh 1=0. 5^*^#T. tdia 

[0 0 8 6] S2l::^$n«J:5lc. |Zal/|Zs 
h I ^ll.:3| Zc l/j Zsh I ^ITlgiPA^ttl 
OXrtt^D. llfflKffiffiT#*l!JU9A7T?»o«:. 

[0 0 8 7] yi*, ■?-n^'ncDKtt5i'*(D*^oi^ai*t;*: 
[00 8 8] tsinm^sc^ i o o mh z t hrc£kmt± 

[0 0 8 9] «Ji<Dije«3j»^i)-*>SJ:5{::. *V-H« 
ffiO'f>kr-y>Xty''5XT-i'>fcf-y>x{c« I Z 
a l/j Zsh l^iaol Zc I/I Zsh j ^li/i 
«*#t?SB«l*8 &ff 5 d t fc J: f3ftm^»ft*JB< )i 

[0 0 9 01 mH^W (2) 

• mniJT. • • • s 1 H< 

•=^^-V'J7-:<fX • • 'Ha 

• :iJ7.SSM •••SiH4 450sccm 
Hi 450sccm 

• &iJ ■ • • 0 . 2 t o r r 

•s^asi • • • a 1 o-c 

'iSMikMiJ • • • 0. SW/cm' 

[0 0 9 1] 

[ig2] 



(12) 
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S 2 
fi«S£A9tHJ (±96) 




• • 
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IZai/IZshl 


iZcl/IZshl 








O.O 


0.5 


4 


9 


13 


20 


1.0 


8 


10 


21 


31 


2.0 


121 


18 


24 


35 


3.0 


17 


23 


32 


43 



|Za| : A V~ F«|J?«ffi-f Vtr-i'VXO:^gtS 

izcl : *y- K«S-f ve-^^vxo^U* 

I Zsh I : *V - KjEffT-Xiz-^/KO-f >fcr-^>X®^#3t 



[0 0 9 2] (^JS«^3) 03IC^Sn-5R13iRtaa!y 
7X-7CVDSSSfflt»T. ilt«^l&ft5 OMHzROf 
1 OOMHztbr. TIH©flclS*«= (3) Ta-S i a? 
m'S:Vifmm»±\Z1^^Lft. ia2(::gV)T, ^2 30 

HT. 14f4*y-H«ffi2ffl07-X'>-;H«» 16 

[0 0 9 3] *v-Hma2«tg»iaomffiiri)'f!is 
& *T-6 i^-r $a t ;a s {csias nx 5. 

Q, 1 0 0MHzT*!j1 0QT»o&. 
[0 0 9 4] MieLfc;^felcJ;DKJ9A7<&a!l^Ufci 
iKJ±8%i:;a:0, ^tc, a - S i K(DlKS^£ii^ 

[0 0 9 5] S«^lffiJScSl 0 OUHz tVfcm-ii± 
iBLfc*fri|gi;^#fc<kt)a-S 1 

[0 0 9 6] £(±Oii^ft*^^t)*iSi5»C, *V-H« 
[0 0 9 7] m^ktir (3) 

•Mlp^;^fX • • • S i 

• =*^Y U 7-:«fx • • • Hj 50 



• iJ7,VSM • • • 
H2 450sccm 
'Btt • • • 



SiH4 450sccm 



• • • 0. 2 t o r r 
- • • 3 1 ot: 

'MmmmiJ • • • 0. 5W/cm' 
[0 0 9 8] (jlSfiCT4Rtfitt!lE0!|3) H4IC^Sns 
:/7XTCVD^SSfflliT, ttS^JKSl 0 OMHz 

Vi|Sii-rff!i5t*»C. Tfa©fiicK^# (4) fcTa- 
S im^^fm&»±\zmsSLVt!L. S4\Z^\,iX. BI2 
3 trai;?f^T3^Sn-5t)©tt02 3 IC:fel'>Tlii5«L/fc 

'b<Dtm\^x$>^<Dxm,m^^K-r?>. Ei4ic*viT, 

1 2 1 4 »4* y - H«ffi 2 ffi ©7- 

7. •>-)v H, 1 5 tt* y- H«ffifci9:it &n/t3!f j^iea 

m?*S, *fcifctS:i:l/T0 2 4©7'7XVCVDSS 
HT* y - Hffl!l©K«j8[«*9SAa54J-lCM UTIIiS 
«&Wfc7~X«ffifc»fcnTViSP31Si«fi<*:©7-X 

m&siAi5?£* V- i'mm^mmmxmzMvx&hT& 

UTa-s im'S:mfmm^±\zm^vit. 

[0 0 9 9] ^^t\rxmmLit^mz^t)ms!fA9^m 

[0 10 0] ^n^n<Dmmm<D^(D^mii^:k^<m 
cmf^^Wi<Dm^x&»m\z a - s 1 mmmn'&mi^v 

[0101] nfumt&nci: 5 0 MH z {c hftm-it±m 

*Sj± 1 osetJiofc. i©j;5t. ^^mmiz^^-^x 
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(0 10 2] lil±Oijg«*^St)*>-5J;5C, ti'J-Ym 

[0 1 0 31 (4) 10 

' ^137. • • • S 1 

•^-VUT-^X- • - Ha 

• •••S1H4 450sccin 
Hi 4 5 0 s c cm 

• S.f) • • • 0 . 2 t o r r 

• • • 3 1 Ot: 

• • • 0. 5W/cm» 

[0104] mMm 5 Rt;it«ifisi 4 ) h 5 tc^sn-s 

:/9XvCVDSe*fflV»T. Mm^&SclOOMHz 
tLT. TIBO*£K^# (5) Ta-S lie&S^jSKS a? 

[0 10 5] ^BiCDietC, *V-HeS2(Dififir 

;i/H6) tOEfBtd liWISS*^3i:*V-K«S2<t: 
©«ffiWffi«ld 2 iiOWCDifc. dl/d20{B, *td 1 
/d2 = 0. 5, dl/d2 = 0. 9, dl/d2 = 
1, dl/d2 = 2t;a:«J:5H«{tS-a-&. 
CO 1 0 61 ±l3b/cd l/d 2®^frTfPKSn&a a? 
-S illi*t58BLfc;&j*fcJ:DKJ»A7*a!l^LfctJ: 
5, *^IBfcji!j± 3 0%. i|i«i± 1 2 SK, i|9± 1 0 X. m 
±7%tf3.-:>fc. -D^r), d 1/d 2©ffl*n£t±t;4 

(0 1 0 71 •€-n-?noBltt4J'*0*.Oi^B)6S>c#<. 
X&'ofc, 

[0108] imnmkt: 5 O MH z t \^1t&J^\t±M 40 
tf::*#tlI^iCLTa-S i l8*I^^O«^l!8S#± 

[0 1 0 91 u±<omskA^ibt>i)^^^z>\z. nv-m 
mx7-7.mmzu^nit^m<m!mm(DT-y(, 

d 1 tfi5iBS«:t*y-H««Ba:0«ffimail8d 2-Cd 
i/d2^ifr^ctirJ:D < d 

[0 1 1 01 ^SS^f!!: (5) ^ 



?$H¥6-2 8 7 76 0 
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•J1«^X • • • S IH4 
•^^'J7-:«fX« • - Ha 

•••S1H< SSOsccm 
Hi SSOsccm 
•£E* • • • 0. 2 5 t o r r 

•S#:iafi • • • 3 1 CC 
'^^imtl • • • 0. 5W/cm» 

[01111 mmm 6 xixjttss^ 5)06 

:/7X-7CVD$IB&ffltiT, *y-H«ffiORfSifl!D& 
iSlO^j* (LI) t«fiKI8iS«£On«|fl;Srlft©-tffi (L 
2) t©Jt (L1/L2) SI. OtU. J^M&miS© 
«JS«St» (ft«^?ai») S 1 0 OMHz tUT. TIB 
©JSK^i* (6) Ta-S 1 K&a«ISS«£±fc}gfiKU 

fc. 0 6 fcistiT, 0 2 3 tmvnmm 2 3 c^v^r 

[0 112] J^figsnfca-S IKS. IdlBUfc^^StC 
[0 1 1 31 Jgf£$n;/S:a-S llK©l^fltt«^ 

[0 114] fle*St©Jt«S!©fc«). SI 2 3©7'7XV 
CVDgBSfflViT. *y-K«at«)E£KS<*:©niSi 
*fl;^|nJ©^feltS2. OtL. 13. 5 6MHzRt)Cl 
0 5MHz©ie5^iSc«agSfl|ViT. ^KM^fi: (6) Ta 
-S lBi€«|*BIS«:±fc?^/SUfctC:5, 13. 5 6 

MHz©iS^iSiS:a©«^©i8;?A7tt*«j±i o?s, 

*1 OOMHz<!:L;t£t^tt|li;*f|=Ta-S i KS^ 
3 0?«t?*'3fe. 

[0 115] £t±©ilS«*^6t)*'>5J:5K, ;try-H« 

fs©nfStt:;&iflio^j* (LI) iSfiEKSflEwnigitt:;^ 

\!si<D^m (L2) t©Jt (L1/L2) SI. 0 S 

[0 116] fiKIS^ft' (6) 

• mpifix • ' ' siha 

• ^fXSiJfi •••SIH4 350sccm 
H: SSOsccm 

• fE:^ • • • 0 . 2 5 t o r r 

•S#jaa •••Slot: 

•iiS^jfe^* • • • 0. 5W/cm« 

[0 117] (^mmiRzfit^me) miizmsn^ 

Zf'yX-^CVDmm^m^X. iScnm^^^ 5 0 MHz 
tVX, T§e©/«|gi^fl: (7) Tfa-S iKSlSl^tKS 
«:±lr)^J*U3'b:. 0 7fc:feV5T, H2 3traU«F^»Eg 

2 3\z:fe^^x^mwc<r>xwim^^m-r^, trz. 14 

tt:*»y-H@ffi2IB©7-Xi'-Jl/H. 15t4:«X«m 



PTS&S. 

(0 1 1 81 H7IC*t»Ttt. 7-X5^-;WHl 4t, 

[0 119] HTfcs^sn-sisesfflnTjgifisnfca 

[0 1 2 0J -t-tlK^^U H7 07'7XvCVD$ia* 

i4*i«ta2fn&ttj§tLfeewfi, i^«icTiBiigiig* 

ft= (7) Ta-S ili8£}^J«UKJ*A7*ai3£bitt;i 
[0 12 1] ■€-n-enoKtti^*©*<Dj^*t:^*<. 

SBTJg^Snfc a - S 1 KOKUfce^^R^^tftTT^ 

[0 12 2] »m«Sa€:l 0 OMHz tL^ifiWttll 

[0 12 3] £t±o;^*j(i^^t3*>5J;5tc, T-;:^->- 

[0 12 4] ^tm^W (7) 

• W^iST. • • • S i H4 

•:tfXSSES •••SIH4 4 50 seem 
Hi 450sccm 

• • • • 0 . 2 t o r r 

•Sftias • • • 3 1 o"c 

'Mm^%-tl • • • 0. 5W/cm2 

[0 12 5] (Sijs«si8at;jte«ig7) Bi8fc^$n-5 

tUT. TI3cDfi£K^# (8) Ta-S II^^IS^SIKS 
*J:±{r}g^tfc. ig8t::^iiT, 02 3 trau??^©*) 
ott^i;>b©T»«&«)!8ws«i«Ta. 08{c 

iSl-iT, 1 4tt*V-H«ffi2ffl©7-X->-;i/H, 1 
5tt;*;xiSmP, 1 7Ji^7V-H®ffi3±{C^tj-^nfc 
itei&^*:*A•-T^fe•5. H8C0^snsj:5fc*V-H 
2 ©mttjSfiifeflt* A- 1 7 i UTiSP^ 2 0 % t 

[0 12 6] 08l'^Sn-5:/7XvCVD^R<£fflV» 
T}^fi£Snfca-S iKOffitiSA^*, ifBUfcWtH 

[0 12 7] Sfc, H8©X7XTCVD«Rfc*lr5 
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T. g3g3ffiS#*n-l 7<£^bfc£t^»|^SI©^cSl* 

^: 7 fJift 3 0 %T» o ;fco 

[0 12 8] -5-n-en©fiHr}^J«Snfca-S iKtt 
i>^ii©*oj^»dt:*:$<, [^UflSJSies^i-cSSS^^Wfca- 

t)©Ta&:3fc. 

[0 12 9] ft«^JSft*l OOMHztLfcSt 

LTa - S i IR*|g«©«USBiS*f:±K?g« 

Ufc 1 1 5 S«ll«©i^«*t# 5 n^:, 
[0 13 0] ;«7V-h'«ffi±^«:$i!eig:*f:*A*- 

1 7-eSofcS^'bl^«tciKPA^:*< a-S \ ^^m 

[0 13 1] et±®i^«*^e.i)-*^^J:5{r. *v-H« 

[0 13 2] m^^W (8) 

• mmSX • • • S i H4 

• U 7—^7. • • • H2 

• ;tf;^dSS •••SIH4 4 50 seem 
Hi 450sccm 

• SiJ • • • 0 . 2 t o r r 
•a^Sffi • • • 3 1 0"C 
'HSmf&^tl • • • 0. 5W/cm' 
[0 13 3] (^ig«»|9) 09fC^Sn-5X7XvCV 

DftBSfflVJT> *V-Hf|ffi©PI«itt*lR]©^ji (L 
1) t«5dcliS«(*©P3fiStti:&lR]©^i* (L2) t©Jt 

<Li/L2) &1. otL. nnm^sc^ioouH 

ztL. TIB©^K*fr (9) T?a-S 1 KSftl^KS 
(tcifcJgjsSbfc, a9IC:feViT, 02 3t|BH;^f#«BI 

2 3ICfeViTlK?gUfe©Tltt?g*«I^-r-5.. 09 
tC^feliT. 1 5tt;tfXi«ttlP, 2 lRt;2 2l4->-;i'H 

[0 13 4] 13.^, mmw»xm\zmLrzz^-)vm2 

2 tt7;i/5n>:7A. :/7XT{c:SUfcffl!itcffiUfcv'-ji/ 

H$t2 1 LT, a - S i lig«r%?^IK»«:tf3clS 

a-S II8©RJ9A7ttiK»±3a6T?«o&. 

$nfc a - S 1 lgi©IIgStt«^^St!i53fc«^5*/W X-^Si 

[0 13 5] t^lt. »m«Jft»«10 0MHztUJtH 

a - s 1 m^mm<owimkmw-h\zm 

[0 13 6] «±©i|g««i6t>*^§J:5fc, WL^nmn 
*<?J<;tes;:tfc<fc-5i«/SA5©Ke*»ftT#, M 



3 

[0 13 7] mS^W (9) 

• • • • s 1 H« 

• 'J T-HT, • • • Hi 

'iJ7.mM. •••SiH4 450sccin 
Hi 450sccm 

• BE:fJ • • • 0 . 2 t o r r 

• • • 3 1 Ot: 
•iBS^^m* • • • 0. 5W/cm* 

[0 13 8] (sijswi 0) mioiz^-isn^:f^x^ 

(LI) tM^SgS^CDRfSSfto^lfi]©^^ (L2) t(D 
it (L 1/L2) OtU, tt«^ai»Sl OOM 

HztU TI2«lg[*# (10) fcTa-SlKStti* 

raSr'&K-rS. laiOlCfeViT, 14tt*V- 

5. SlOfc^feliTtt, *y-H«S2 t«fSiKSi*:« 

awsm^T-x-^-^PK 1 4 ty^xv^^^wt 

?SM(c»-r 5) 7-x«fir»cfi^fcnfcs#: 3 ssm 
m<o7-7.m&i^» (s^s^s 1 scativ- Ymmi^- 

JVK14) tOlSKdliWSBSfrt^y-KmffitO 
«ffiWIEi{d2Td l/d2 = l tU/t. 

[0 1 3 91 mi ot^^fn2>^ete«fcoTjgfiK$nfc 
a - s i aassfiyasftt^isb, ra^tiiaiSA^sjii 

± 3 fc. *&}gj«Sn:e: a - S 1 K©IKHtt« 

[0 14 0] OOMHztt-fcBi 

fig Lfc t ;i 5 e«i^«©ie«*t# ^tlfc. 

[0 14 1] Ji^±Oi^«A»&t)A^SJ;5fc, 

[0 14 2] (1 0) 

• WmiJT. • • • S 1 H4 
-^'r^)7~iJX • • • Hj 

• i37M& •••S1H4 450sccm 
Ha 450sccm 

• EE* • • • 0 . 2 t o r r 

• m^mm. • • • 3 1 o-c 

-'^ISmnti • • • 0. 5W/cm' 

[0143] (Mmmi \) mi i\z^-^n^:^m^<a 

HztUT. TaHOXy^>i^*fl: (1) Ta-S i US 
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[0 14 4] «Xy?^>i^ie;ttHl 2{r^3n-5<t5 

*5S«1 2 0 l±KJ{Jj«Sn:ta-S i Si 2 0 2. 
Ka-S lei 2 0 2±ltJg^StlfenScDa-S i® 
(n>iri7 Mg) 1 2 0 3, -?-UTmffit;ftS7;i/5- 

i<? KfA^mm 1 2 0 4 swuT*o, y^psn-^A^jBs 

1 2 0 4*tttasnTVi;ftViffliJ>©nieoa-S IBl 

2 0 3S:Iy5^>i^|^*bfc, jS:43, g^X«>5">irig& 
tt, ±i3nl!© a - S i e 1 2 0 3 *t^*$nT, 1313 

7)i^-^A^mm 1 2 0 4«^#i^f ««ffiiu -eo 

nmm(Dnm<Da- S l S l 2 O 3*»|»36Stl)£:®«£ 

[0 14 5] 5 OMHzTCD*y-Hmffi-f ^-tr 

— i^>XZcOii«?&Hl 4JCS":JHT, SOMHzT 

o:/5Xv'f >hr-^i'>x z p t?* L*y- 1 

20 *S:AT, |Zcl/|Zp|=5. iZcl/lZp 
I =lU^^^ii\yT^^:Cy^>i/A'y^mMLft. 
21 JIT, Xy5^>irA9ttt«Xy5'>y«)©Xyg^> 

ofcffi© 1 / 2 fc±S#L7t«TSi3-r^. 

[0 1 4 6] ^•©ife«, I Zc I / I Zp I =5©Rftt 
Xy5'>i>'A^**#Sj±l 0%, |Zc|/|Zp|=l 

[0 14 7] tttSltLT, K141cS^V>T«a 

SI aSe^T I Zc I /I Zp I =1 0, iZcl/l 
5!? Z p I = 2 0 t LfcfiWttTiaXy ( 1 ) T? 

[0 14 8] mmz, n^m^^^ i o ounztj^jt 
mm^ t mm cmmfsm e. ntc 

[0 14 9] ;f3iis. ±mV1t^Jiy^>!fmma-S i 

m^±mmmm i ~ i o \z^^n^&mRx^:^m\t^z> 

Tm^VfcLC^. a-S lS©KiPA7*tffi«>Til>^ 

40 ft, mz^R±>'^~-(Dm^\t&ii:^mzmmtU^i: 

[0 15 0] K±©ife*ji^e.t)*^«J:5lc. 
**ilS < ;4 * C i: J; « X 9^ > A 7 © raS !£)^StT 

[0 15 1] y.y=^>if^W (1) 
'X.y=f-yi/i37.' ' -CF^+Oj 
'i]7.WA •••CF4 100 seem 
Oi 200secm 
59 'EE* • • • 0. 0 3 t o r r 



a? 

• • • 0. IW/cm* 
•J&g^J* ' ' - Jm (2 0"C) 
[0 15 2} 

n«, 13. 56MHzJ:D ifiSVi&«^&»T4*fc 3 0 
MHza-h 300MHz «T®a«^Slfe»TO* V- H 

[0 6] *5S9gSSIJfiUfc>^5XTCVDgBC!)SI^ 
[07] *SSM*SIJfil.«:y9XvCVDKB©«««| 

scares. 

[08] *fgM*5IJ|Ufc:/7X^CVDgBCD«/d4« 

[09] *589g**J8lxfe:/7XvCVDSfi©«|<*« 

SC0-PJ&S. 

[01 01 *^W&**SLfe:/7XvCVDSfiCDfliJ« 
[011] *56ig£Sg!SU&:/7XTCVD»BO«fi!6 

[012] ai-y5^>i^<a©«^&3iKrs;t«e)©^sc 

[013] * y- H^ffiW'f >bf-y>XltttSi!iiH-r 

[014] i3v-\^mm(o-(>i:-y>7.^m^isimr 
[015] ^v-HSffiw-f >fc;-^'>xittt*BiM-r 
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[01 6] tSLmmm.mzMr^-:f'yx-^&mA'y^mm 

[017] *y-Hi5»©:^9X"rgff»*S8iiwr* 
fcd©0-r»s, 

[018] Ay-Hia«o:/7XTffis^^^sg!iwr« 

[019] *v-Hia»©:^7XT!gfi^^*siii?^i-s 

fc*©0t?»?», 

[02 0] iisu»^^^&©&®«ffia«s#tt*ift5gr-5fc* 
[02 1] eiJ93!)'«©£ji[m»»[ft«;$«&ie§Q-r-&;/ti& 
[02 2] mmmmsm&^mmr^rz.tb<Dmr&^. 

[02 3] fl£*©>^7XvCVDgfi©«fiE«iC0T» 

[02 4] *5g93©tfceSOfc«)©:/7XVCVDilB© 
fl!^^^0-C£^. 

[faF^©i%>iq] 

1 

20 2 *v-H«ia 

3 

4 l»nE«t«| 

6 T-Xi^-;l'H 

7 igt^&Sag 

8 s^me 

10 

11 m^m 

30 12 S^ffi«gift;fc»i|5( 

1 3 X'^— y- 

14 *V-H«ffiffi©7-X>'-;PH 

1 5 jtfXftWP 
16 

17 ■hv-Y^mM±.<Dtm^ijn- 

18 7-X->-;l/H±©jei»*t:*A'- 

2 1 mmMti y- Httfiwa 07-x h 

2 2 y- H«ffiffl©7-X ->-Jl/ H 
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